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e-mail address: hkatan@kkesh.med.sa (H.M. Alkatan).Abdullah A. Qahtani, MD a; Hind M. Alkatan, MD b,⇑AbstractGraft reversal is a rare cause for failed PKP. In this case report we are presenting 2 graft failure cases in which the corneal grafts
were reversed unintentionally. The onset of signs of graft failure, however was variable. We have included their clinical course and
the histopathologic findings of the removed corneal grafts. A total of 6 cases including ours have been reported so far. The aim of
this report is to attract the attention of corneal surgeons to an additional rare cause for failed penetrating keratoplasty (PKP) which
is donor graft reversal.
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Penetrating keratoplasty (PKP) is performed daily in our
tertiary eye care institute as a primary procedure with several
indications like keratoconus, corneal dystrophy, bullous kera-
topathy and corneal scarring. Repeated procedure is usually
indicated if the transplanted graft has failed mostly due to
endothelial attenuation or dysfunction. We are reporting
two cases were the graft has been inverted unintentionally
resulting in clinically diagnosed graft failure. This was discov-
ered by histological examination later at the time of regraft-
ing. So far, only four similar cases of inadvertent corneal graft
reversal have been reported; all cases underwent repeated
corneal transplantation with an excellent prognosis.Case 1
A 38-year-old Saudi male who is a known case of corneal
macular stromal dystrophy underwent PKP; the right eye in
1997 and the left eye in 1999. During follow up the right
eye retained a clear corneal graft with visual acuity (VA) of
20/80. In the left eye, the patient was complaining ofphotophobia however, his graft was clear for ten months with
VA of 20/80 and best corrected vision (BCV) for hyperopic
astigmatism of 20/50 which dropped by August 2000 to 20/
400 (BCV 20/60). Slit lamp examination at that time revealed
endothelial wrinkling. In February 2001 the patient presented
with discomfort and signs of early graft rejection despite a sta-
ble vision and was admitted for medical treatment. Diagnosis
of a failed graft was not made until one year later when his
BCV dropped to 20/160, and the patient was scheduled for
repeated PKP. Histopathologic examination showed that
the graft has been reversed with Descemet’s membrane
being covered by corneal epithelium anteriorly (Fig. 1a) with
the formation of intrastromal epithelial islands along one
end of the graft. The stroma was edematous. Bowman’s layer
with attached irregular epithelium demarcated by cytokeratin
stain was evident posteriorly (Fig. 1b and c). Migrating
endothelial cells were however observed at one periphery.
The newly transplanted graft remained centrally clear with
peripheral yellowish focal opacity compatible with the
diagnosis of lipid keratopathy which did not affect his vision
(Fig. 1d). His final visual acuity measured on his last follow
up July 2008 was 20/20.e:
al.com
Figure 1. (a) Histopathologic appearance of the anterior part of the graft in case 1 showing Descemet’s membrane which is covered by epithelium and is
interrupted at the periphery. (Original magnification  400, Periodic acid-Schiff stain). (b) The posterior part of the same graft showing Bowman’s layer
with retrocorneal irregular epithelium. (Original magnification  400, Periodic acid-Schiff stain). (c) The confirmation of the retrocorneal epithelium by
immunohistochemical staining. (Original magnification  400, Pancytokeratin stain). (d) The clinical appearance of the left eye repeated corneal graft with
lipid keratopathy at the edge of the graft.
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An 83-year-old Saudi male admitted for PKP in the right
eye for pseudophakic bullous keratopathy in another health
facility (Ohud Hospital) in Al Madinah. His first PKP was per-
formed on 5th June 2006. His visual acuity two months after
surgery was 20/400 and the patient was not happy with his
visual outcome. Slit lamp examination at that time revealed
corneal edema and epithelial defect. The patient was
referred to our hospital as a case of graft rejection in August
2006 and was admitted for medical treatment with noFigure 2. (a) Histopathologic appearance of the graft in case 2 showing stro
(Original magnification  100, Periodic acid-Schiff stain). (b) The anterior part o
Descemet’s membrane. (Original magnification  400, Periodic acid-Schiff sta
few endothelial cells and pigments. (Original magnification  200, Periodic ac
clear repeated corneal graft.improvement in the graft status and one month later, his
BCV dropped to 20/300 and the diagnosis of failed graft
was made. A repeated PKP was performed in our institution
on 20th September 2006.
Histopathological examination of the corneal button
showed a reversed donor corneal tissue with Descemet’s
membrane anteriorly and overlying corneal epithelium which
shows intracellular edema and few intraepithelial bullae
(Fig. 2a and b). Stromal edema was evident Bowman’s layer
was located posteriorly with migrating few endothelial cells
but no evidence of growing epithelium (Fig. 2c).mal edema and Descemet’s membrane which is covered by epithelium.
f the graft in case 2 under higher power showing intraepithelial bullae and
in). (c) The posterior part of the same graft showing Bowman’s layer with
id-Schiff stain). (d) The clinical appearance of the right eye with centrally
334 A.A. Qahtani, H.M. AlkatanHe continued to have a clear graft in that eye with visual
acuity of 20/100 and BCV of 20/70 in his last follow up visit
December 2011 (Fig. 2d).Discussion
Donor graft failure constitutes about 1% of all causes of
primary corneal graft failure.1 Although unintentional graft
reversal is a very rare occurrence, it might contribute to this
small percentage. Four cases of inverted corneal button dur-
ing corneal transplantation have been so far reported.1–4
Intentional graft reversal has been also tried and reported
for experimental purposes.5–10
Indications for penetrating keratoplasty in our 2 cases and
the 4 previously reported cases include: pseudophakic bul-
lous keratoplasty in two cases, stromal dystrophy in two case,
radiation keratopathy and keratoconus, in one case each.1–4
The onset of graft failure varies ranging from 2 weeks2 to
2 years.3 In our first case reported here the signs of failure
were noted after 3 months, while; failure in the second case
was documented fifteen months after surgery.
In histological examination, there were no surviving endo-
thelial cells in all inverted corneal buttons described including
our cases. Descemet’s membrane was described to be evi-
dent externally and covered by epithelium except in one case
where the author attributed the loss of epithelium to the
modification of the regenerative capacity of the host who
had radiation keratopathy.3 The stroma was described in
some cases as edematous in three grafts and infiltrated in
two. Bowman’s layer was located internally with squamous
epithelium along the internal surface facing the aqueous of
the anterior chamber. The epithelial tissue located internally
was described in all reported cases, however it was absent
in one of our cases.
It is worth mentioning that there was no extension of epi-
thelium into the recipient endothelium and angle structures
in any of the 6 cases. This might explain that none of the
cases have developed glaucoma. Also this fact might be
the reason for the favorable prognosis after repeated kera-
toplasty in the reported cases as well as ours.1–4
This observed behavior of epithelium is attributed to the
following factors: 1. Relative hypoxia,5 2. Contact inhibition
between epithelial and endothelial cells6,7 and 3. Fibrin clot-
ting on epithelial and wound surfaces facing the anteriorchamber which is thought to cause suppression of epithelial
growth and forms matrix for stromal fibroblast.8–10
In conclusion, inversion of the donor corneal graft is a rare
cause of graft failure, yet the graft might stay relatively clear
for a relatively long time before it decompensates as was
observed in one of our cases. Prognosis for repeated kera-
toplasty remains favorable depending on the initial indication
for keratoplasty and is irrelevant to the event of graft
reversal.
The unintentional reversal of the graft can happen with
other newer types of keratoplasty including Descemet’s
Stripping Assisted Endothelial Keratoplasty (DSAEK). We
are aware of a single case of failed DSAEK due to inverted
lenticule, however it has not been reported.
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